— ~ . ATTACHMENT 1 

_ ORTH 34 5 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



j Inventors : 

j U.S. Patent No, 

I 

I Issued: : 

i 

1 For : 



Patrick C. Kung and Gideon Goldstein 

4.361.549 

November 30, 1982 

COMPLEMENT-FIXING MONOCLONAL ANTIBODY TO HUMAN 
T CELLS. AND METHODS OF PREPARING SAME 



TRANSMITTAL LETTER 

Hon. Commissioner of Patents and Trademarks 
Box Patent EXT 
Washington. D.C. 20231 



Dear Sir: 

Transmitted herewith is an Application for Extension of 
Patent Term under 35 U.S.C. 156 in the above-identified patent, 

Please charge the $750.00 application fee to Deposit 
Account No. 10-750. 

The Commissioner is hereby authorized to charge any 
additional fee which may be required or to credit any 
overpayments to Deposit Account No. 10-750. 



C 10233 98/19/84 4361549 

!j 

RW1012fl 06/05/87 4361549 



A duplicate of this letter is enclosed. 

10-0750 010 111 750.00CH 



Respectf ul ly submitted , 



10-0750 010 111 ' 200.00CR 



urn 



Geof f retSr'G . Del lenJaaugh 
Registration No. 2)5,864 
Attorney for Applicants 




Johnson & Johnson 

One Johnson & Johnson Plaza 

New Brunswick. New Jersey 08933-7003 

(201) 524-5545 

August 12 . 1986 



Express Mail #B 11874864 

Date of Deposit: August 12, 1986 



ORTH 34 5 PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

nventors : Patrick C. Kung and Gideon Goldstein 

.S. Patent No.: 4,361.549 
ssued: : November 30, 1982 

or : COMPLEMENT-FIXING MONOCLONAL ANTIBODY TO HUMAN 

T CELLS, AND METHODS OF PREPARING SAME 

APPLICATION FOR EXTENSION OF PATENT TERM 
UNDER 3 5 U. S . C. 15 6 

Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Dear Sir: 

Applicant, Ortho Pharmaceutical Corporation, a corporation 
of New Jersey, represents that it is the assignee of the 
entire interest in and to Letters Patent of the United States 
of America No. 4,361,549 granted to Patrick C. Kung and Gideon 
Goldstein on November 30. 1982, for COMPLEMENT-FIXING 
MONOCLONAL ANTIBODY TO HUMAN T CELLS, AND METHODS OF PREPARING 
SAME by virtue of an assignment to Ortho Pharmaceutical 
Corporation recorded in the United States Patent and Trademark 
Office on November 23, 1981, at reel 3928, frame 828. 

Applicant hereby submits this Application for Extension of 
Patent Term under 35 U.S.C. 156 and provides the following 
information according to the guidelines published by the 
United States Patent and Trademark Office set forth in the 
Commissioner's Notice dated September 24, 1984, and appearing 
at 1047 OG 16-20 on October 9, 1984. The numbering of the 
following paragraphs correspond to the numbering of the 
requirements for an application set forth in Paragraph D(b) of 
the Commissioner's Notice. 

Express Mail #B 11874864 

Date of Deposit: August 12, 1986 




i 



(1) 

The approved product is known by the generic name 
"MUROMONAB— CD3 11 . The approved product is so described in the 
Product License ("PL") to which reference is made in 
paragraphs (9) and (10) below. The approved product is a 
murine monoclonal antibody to class CD 3 antigen, 

(2) 

The approved product was subject to regulatory review 
under the Public Health Service Act, Section 351 (42 U.S.C. 
262) . 

(3) 

The approved product received permission for commercial 
marketing or use under Section 351 of the Public Health 
Service Act (42 U.S.C. 262) on June 19, 1986. 

(4) 

This Application for Extension of Patent Term under 35 
U.S.C. 156 is being submitted within the permitted 60 day 
period, which period will expire on August 18. 1986. 

(5) 

The complete identification of the patent for which 
extension of term is being sought is as follows: 

Inventors: Patrick C. Kung and Gideon Goldstein 

Patent No.: 4,361,549 

Date of Issue: November 30, 1982 

(6) 

A complete copy of the patent identified in paragraph (5) 
and in the form specified is appended hereto as EXHIBIT A. 
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(7) 

The records of the undersigned do not indicate any 
disclaimer. Certificate of Correction, receipt of maintenance 
fee payments, or reexamination certificates issued in the 
patent identified in paragraph (5). A complete copy of the 
Terminal Disclaimer dated July 1. 1981, and filed July 6. 
1981. is appended hereto as EXHIBIT B. While this Terminal 
Disclaimer was filed, it never became effective since the 
earlier-filed application with respect to which it was filed 
(S.N. 22. 132. filed March 20, 1979) issued as United States 
Patent No. 4,363,799 on December 14, 1982. which date is after 
November 30. 1982. the issue date of the patent identified in 
Paragraph ( 5 ) . 

(8) 

United States Patent No. 4.361,549 claims the approved 
product. In particular. Claims 1. 2, 3, 4, 5, 7. 10 and 11 of 
U.S. Patent No. 4.361,549 claim and read on the approved 
product. With reference to Claims 1, 2, 3, 4, 5, 7, 10 and 11 
of the EXHIBIT A copy of the patent, the claims read on the 
approved product as follows: 

Claim 1: The approved product possesses the properties 
set out in claim 1 when measured as described in the 
specif ication. 

Claim 2: The approved product is subclass Ig . 

Claim 3: The approved product is produced from a 
hybridoma formed by fusion of P3X63Ag-8Ul myeloma cells and 
spleen cells from a CAF 1 mouse previously immunized with E 
rosette purified human T cells. 

Claim 4: The approved product is a complement-fixing 
monoclonal antibody of class Ig G produced by a hybridoma 
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formed by fusion of cells from a mouse myeloma line and spleen 
cells from a mouse previously immunized with human T cells 
which reacts with essentially all normal human peripheral T 
cells but not with normal human peripheral B cells, null 
cells , or macrophages . 

Claim 5: The approved product is a mouse 
complement-fixing monoclonal antibody which reacts with 
essentially all normal human peripheral T cells but not with 
normal human peripheral B cells, null cells, or macrophages. 

Claim 7: The approved product is a complement-fixing 
monoclonal antibody which reacts with essentially all normal 
human peripheral T cells but not with normal human peripheral 
B cells, null cells, or macrophages prepared by the method 
which comprises the steps of: 

(i) immunizing mice with E rosette positive 
purified human T cells; 

(ii) removing the spleens from said mice and making 
a suspension of the spleen cells; 

(iii) fusing said spleen cells with mouse myeloma 
cells in the presence of a fusion promoter; 

(iv) diluting and culturing the fused cells in 
separate wells in a medium which will not 
support the unfused myeloma cells; 

(v) evaluating the supernatant in each well 
containing a hybridoma for the presence of 
antibody to E rosette positive purified T cells 

(vi) selecting and cloning a hybridoma producing 
antibody which fixes complement and reacts with 
essentially all normal human peripheral T cells 
but not with normal human peripheral B cells, 
null cells, or macrophages; 
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(vii) transferring said clones intraperitoneally into 
mice; and 

(viii ) harvest ing the malignant ascites or serum from 
said mice, which ascites or serum contains the 
desired antibody. 



Claim 10: The approved product is produced by the method 
of claim 10. 

Claim 11: The approved product is produced by the method 
of claim 10 . 



The relevant dates and information pursuant to 35 U.S.C. 
156(g) to enable the Secretary of Health and Human Services to 
determine the applicable regulatory review period are as 
f ol lows : 

(a) U.S. Patent No. 4,361,549 was issued on November 30, 
1982. 

(b) The Product License Application for the approved 
product was submitted on March 29, 1984, DHHS 
reference numbers 84-149 and 84-150. 

(c) The Product License for the approved product was 
approved on June 19. 1986. 

(10) 

A brief description of the activities undertaken by Ortho 
Pharmaceutical Corporation during the applicable regulatory 
review period with respect to the approved product and the 
significant dates applicable to such activities is appended 
hereto as EXHIBIT C. 



(9) 
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(11) 

Applicant is of the opinion that U.S. Patent 4,361,549 is 
eligible for extension under 35 U.S.C. 156 because it 
satisfies all of the requirements for such extension as 
follows : 

i) 35 U.S.C. 156(a) : 

U.S. Patent 4,361,549 claims a product (claims 1. 2, 
3, 4, 5, 7, and 11) and a method of making a product 
(Claim 10 ) . 

ii) 35 U.S.C. 156(a)(1): 

The term of U.S. Patent 4,361,549 has not expired 
before submission of the present application. 

iii) 35 U.S.C. 156(a)(2): 

The term of U.S. Patent 4,361,549 has never been 
extended . 

iv) 35 U.S.C. 156(a)(3): 

The Application for Extension is submitted by the 
owner of record through its agent in accordance with 
the requirements of 35 U.S.C. 156(d). 

v) 35 U.S.C. 156(a)(4): 

The approved product has been subject to a regulatory 
review period before its commercial marketing or use. 

vi) 35 U.S.C. 156(a)(5)(A): 

The permission for the commercial marketing or use of 
the product after such regulatory review period is 
the first permitted commercial marketing or use of 
the product under the provision of the Public Health 
Service Act (42 U.S.C. 262) under which such 
regulatory review period occurred. 
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The length of extension of the patent term of U.S. Patent 
4.361.549 requested by Applicant is two hundred one (201) 
days. The requested two hundred one day extension is the 
maximum permitted by the limitation of 35 U.S.C. 156(c)(3) 
since if granted it would extend the term of the patent to 
June 19. 2000. fourteen years from the date of approval of the 
approved product. The requested extension does not exceed the 
two-year maximum permitted by the limitation of 35 U.S.C. 
156(g)(4)(C). This extension is supported by the regulatory 
review period for the approved product, which exceeds two (2) 
years. For the record, the regulatory review period as 
defined by 35 U.S.C. 156(g)(1)(B) is the total of: a) 1/2 of 
the applicable IND time under U.S.C. 156 ( g ) ( 1 ) (B ) ( i ) , (not 
applicable in the present Application) and b) all of the PLA 
time, i.e., from March 29, 1984 until the date of approval for 
the approved product (June 19, 1986) or 812 days. 



The Applicant acknowledges a duty to disclose to the 
Commissioner of Patents and Trademarks and the Secretary of 
Health and Human Services any information which is material to 
any determination to be made relative to the present 
Application for Extension. 



ATTACHMENT 1 to this Application is a Transmittal Letter 
which requests that the required fee for the present 
Application for Extension be charged to Deposit Account No. 
10-750. EXHIBIT E is a Declaration by the undersigned as 
agent for the Applicant as required by Paragraph (13) of the 
Guidelines . 



(12) 



(13) 
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Attached hereto as EXHIBIT D is a Power of Attorney and 
Appointment of Agents signed by an Assistant Secretary of the 
Applicant giving a Power of Attorney for the present 
Application for Extension to the undersigned, among others. 



Respectful ly submitted , 




Geoff &mtr G • Delle^/baugh 
Registration No. 26,864 
Attorney for Applicants 



Johnson & Johnson 

One Johnson & Johnson Plaza 

New Brunswick, New Jersey 08933-7003 

(201) 524-5545 
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CERTIFICATION 



I hereby certify that this document as well as all 
attachments and exhibits thereto is being submitted in 
duplicate to the Commissioner of Patents and Trademarks, Box 
Patent EXT, Washington, D.C. 202/ 



Date : 




Johnson & Johnson 
One Johnson & Johnson Plaza 
New Brunswick, NJ 08933-7003 
(201) 524-5545 
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STATE OF NEW JERSEY) 

) ss . 

COUNTY OF MIDDLESEX) 

\^ 

BE IT REMEMBERED, that on this I ^ day of August, 1986. 
before me. a Notary Public, personally appeared Geoffrey G. 
Dellenbaugh. who I am satisfied is the person named in and who 
executed the foregoing instrument in my presence, and I having 
first made known to him the contents thereof, he did 
acknowledge that he signed, sealed, and delivered the same and 
his voluntary act and deed for the uses and purposed therein 
expressed . 



Notary Public 



VICTORIA L. VODARSIK 

NOTARY PUBLIC OF NEW JERSEY 
My Commission Expires Nov. 28, 1989 
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•"IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 



Patrick C. Kung and Gideon Goldstein 
4,361,549 Ok- 033**1 

November 30, 1982 

COMPLEMENT- FIXING MONOCLONAL ANTIBODY TO 
HUMAN T CELLS, AND METHODS OF PREPARING 
SAME 



. , Express Mail Certificate 

"Express Mail" mailing number B 11874864 
Date of Deposit * August 12 , 1986 



,1 hereby certify that this complete Application for 

.Extension of 'Patent Term including all Exhibits and 

{ 'Attachments named therein is being deposited in duplicate 

; ' with the United States Postal Service "Express Mail Post 

f Office to Addressee" service under 37 CRF 1.10 on the date 

| ;l . 

f indicated above and is addressed to the Commissioner of 

■ ^ ;f Patent and Trademarks, Box EXT, Washington, D.C. 20231. 



Alwtn %, Haywood 

(Typed or printed name of person mailing paper or fee) 




( Signature "of person mailing paper 
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EXHIBIT A 



United States Patent t^i mi 4,361,549 

Kung et at. [45] Nov. 30, 1982 



[541 COMPLEMENT-FIXING MONOCLONAL 
ANTIBODY TO HUMAN T CELLS, AND 
METHODS OF PREPARING SAME 

[75] Inventors: Patrick C. Kung, Bridgewater; 

Gideon Goldstein, Short Hills, both 
of N.J. 

[73] Assignee: Ortho Pharmaceutical Corporation, 
Raritan, N.J. 

[21] Appl. No.: 33,669 

[22] Filed: Apr. 26, 1979 

[51] Int. CI.* C12Q 1/00; GO IN 33/48; 

O01N 33/68; GOIN 33/96; A61K 39/395; 
C12N 5/00; C12N 5/02; C12N 15/00 

[52] CI 424/85; 260/112 R; 

424/8; 424/12; 424/101; 424/177; 435/7; 

435/172; 435/240; 435/241 

[58] Field of Search 424/8, 1 12, 85, 89, 

424/101, 177; 435/1,7. 172, 240, 241; 260/112 

R, 112 B 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4.172,124 10/1979 Koprowski 424/85 

4.196,265 4/1980 Koprowski 424/85 

4.284.412 8/1981 Hansen .. 23/230 B 

OTHER PUBLICATIONS 

Williams, Cell, vol. 12, 1977 pp. 663-673. 
Friedman, Immunology, vol. 31, 1976 pp. 759-765. 
Bobbrove, J Of Immunology vol. 112, 1974. pp. 
520-527. 

Brochier, Immunology, vol. 31, 1976 pp. 749-758. 
Mc Michael. Eur. J. Immunol, vol. 9. 1979. pp. 205-210. 
Lampson J. Supramolecular Structure vol. 6. 1977, pp. 
441-448. 

Melchers (Ed.) Lymph Hybridomas, 2nd, Workshop 

On Functional Properties Of Tumors Of T & B Lymph; 

Springer Verlag, Berlin, NY 1978, pp IX-XVIH. 

Yelton, et al., Supra pp. 1-7. 

Trucco et al., Supra pp. 66-69. 

Levy et al.. Supra, pp. 164-169. 

Hammer ling et al.. Supra, pp. 100-106. 

Iverson et al., Supra pp. 192-194. 

Simpson et al.. Supra pp. 195-202. 

Ruddle, Supra pp. 203-211. 

Taniguchi et al.. Supra, pp. 212-216. 

Osborne et al.. Supra pp. 217-220. 

Saravia et al., Supra pp. 224-231. 

Fox, C & E. News, Jan. L 1979 pp. 1 5- 1 7. 

White et al.. J. Exp. Med. voL 148. 1 Sep. 1978 pp. 

664-673. 

Herzenberg, et al., FromrjWierH^Ed.) Handbook Of 
. Exptl. Immunol, Black wet Vi London, 3rd Ed., 1978 pp. 
25.1-25.7. 

Kennett, SSIE I>ata Bank Al>s^rattef Grant 5/77-4/79 
Ab. No. ICA 189303. tc U : ~ I 

Herzenberg et aL, SSIE Dat»«arifcAi»tract Of Grant. 
9/77-7/79, Ab r No. JCA.46M2ai^^ _ 

Primary £jcam/>rgr— Ajwm P. :Fa gclsou 

Attorney, Agent, or Fu tn Geoffrey G. Dellenbaugh 

[57] AB&rWHC^^i^ 

Hybrid cell line for production of monoclonal antibody 
to an antigen found on all normal human T cells and 
cutaneous T lymphoma cells. The hybrid is formed by 
fusing splenocytes from immunized CAFi mice with 
P3X63Ag8Ul myeloma cells. Diagnostic and therapeu- 
tic uses of the monoclonal antibody are also disclosed. 

11 Claims, 5 Drawing Fi gores 



■13 



0 



U.S. Patent 



Nov. 30, 1982 



4,361,549 




COMPLEMENT-FIXING MONOCLONAL 
ANTIBODY TO HUMAN T CELLS, AND 
METHODS OF PREPARING SAME 

5 

FIELD OF THE INVENTION 
This invention relates generally to new hybrid cell 
lines and more specifically to hybrid cell lines for pro- 
duction of complement-fixing monoclonal antibody to 
an antigen found on all normal human T cells and cuta- 
neous T lymphoma cells, to the antibody so produced, 
and to therapeutic and diagnostic methods and compo- 
sitions employing this antibody. 

DESCRIPTION OF THE PRIOR ART 15 
The fusion of mouse myeloma cells to spleen cells 
from immunized mice by Kohler and Milstein in 1975 
[Nature 256, 495-497 (1975)] demonstrated for the first 
time that it was possible to obtain a continuous cell line 
making homogeneous (so-called "monoclonal") anti- 20 
body. Since this seminal work, much effort has been 
directed to the production of various hybrid cells 
(called "hybridomas") and to the use of the antibody 
made by these hybridomas for various scientific investi- 
gations. See, for example. Current Topics in Microbiology 25 
and Immunology. Volume 81 -"Lymphocyte Hy- 
bridomas", F. Melchers, M. Potter, and N. Warner, 
Editors, Springer- Verlag, 1978, and references con- 
tained therein; C. J. Barnstable, et al.. Cell, 14, 9-20 
(May, 1978); P. Parham and W. F. Bodmer, Nature 276, 30 
397-399 (November, 1978); Handbook of Experimental 
Immunology, Third Edition, Volume 2; D. M. Wier, 
Editor, Blackwell, 1978, Chapter 25; and Chemical and 
Engineering News. Jan. 1, 1979, 15-17. These references 
simultaneously indicate the rewards and complications 35 
of attempting to produce monoclonal antibody from 
hybridomas. While the general technique is well under- 
stood conceptually, there are many difficulties met and 
variations required for each specific case. In fact, there 
is no assurance, prior to attempting to prepare a given 40 
hybridoma, that the desired hybridoma will be ob- 
tained, that it will produce antibody if obtained, or that 
the antibody so produced will have the desired specific- 
ity- The degree of success is influenced principally by 
the type of antigen employed and the selection tech- 45 
nique used for isolating the desired hybridoma. 

The attempted production of monoclonal antibody to 
human lymphocyte cell-surface antigens has been re- 
ported only in a few instances. See, for example. Cur- 
rent Topics in Microbiology and Immunology, ibid, 66-69 50 
and 164-169. The antigens used in these reported exper- 
iments were cultured human lymphoblastoid leukemia 
and human chronic lymphocytic leukemia cell lines. 
Many hybridomas obtained appeared to produce anti- 
body to various antigens on all human cells. None of the 55 
hybridomas produced antibody against a predefined 
class of human lymphocytes. 

It should be understood that there are two principal 
classes of lymphocytes involved in the immune system 
of humans and animals. The first of these (the thymus- GO 
derived cell or T cell) is differentiated in the thymus 
from haemopoietic stem cells. While within the thymus, 
the differentiating cells are termed "thymocytes." The 
mature T cells emerge from the thymus and circulate 
between the tissues, lymphatics, and the bloodstream. 65 
These T cells form a large proportion of the pool of 
recirculating small lymphocytes. They have immuno- 
logical specificity and are directly involved in cell-me- 



2 

diated immune responses (such as graft rejection) as 
effector cells. Although T cells do not secrete humoral 
antibodies, they are sometimes required for the secre- 
tion of these antibodies by the second class of lympho- 

5 cytes discussed below. Some types of T cells play a 
regulating function in other aspects of the immune sys- 
tem. The mechanism of this process~of cell cooperation 
is not yet completely understood. 

The second class of lymphocytes (the bone marrow- 

1° derived cells or B cells) are those which secrete anti- 
body. They also develop from haemopoietic stem cells, 
but their differentiation is not determined by the thy- 
mus. In birds, they are differentiated in an organ analo- 
gous to the thymus, called the Bursa of Fabricius. In 

15 mammals, however, no equivalent organ has been dis- 
covered, and it is thought that these B cells differentiate 
within the bone marrow. 

It is now recognized that T cells are divided into at 
least several subtypes, termed "helper", "suppressor", 
and "killer" T cells, which have the function of (respec- 
tively) promoting a reaction, suppressing a reaction, or 
killing (lysing) foreign cells. These subclasses are well 
understood for murine systems, but they have only 

25 recently been described for human systems. See, for 
example, R. L. Evans, et al.. Journal of Experimental 
Medicine, Volume 145, 221-232, 1977; and L. Chess and 
S. F. Schlossman — "Functional Analysts of Distinct 
Human T-Cell Subsets Bearing Unique Differentiation 

30 Antigens", in "Contemporary Topics in fmmunobiology**, 
O. Stutman, Editor, Plenum Press, 1977, Volume 7, 
363-379. 

The ability to identify or suppress classes or sub- 
classes of T cells is important for diagnosis or treatment 

35 of various immunoregulatory disorders or conditions. 
For example, certain leukemias and lymphomas have 
differing prognosis depending on whether they are of B 
cell or T cell orgin. Thus, evaluation of the disease 
prognosis depends upon distinguishing between these 

40 two classes of lymphocytes. See, for example, A. C. 
A i sen berg and J. C. Long, The American Journal of 
Medicine. 58:300 (March, 1975); D. Bel pom me, et al., in 
"Immunological Diagnosis of Leukemias and Lym- 
phomas**. S. Thierfelder, et al., eds, Springer, Heidel- 

45 berg, 1977, 33-45; and D. Belpomme, et al., British 
Journal of Haematology, 1978, 38, 85. Certain disease 
states (e.g., juvenile rheumatoid arthritis and certain 
leukemias) are associated with an imbalance of T cell 
subclasses. It has been suggested that autoimmune dts- 

30 eases generally are associated with an excess of 
"helper" T cells or a deficiency of certain "suppressor" 
T cells, while malignancies generally are associated 
with an excess of "suppressor" T cells. In certain leuke- 
mias, excess T cells are produced in an arrested stage of 

55 development. Diagnosis may thus depend on the ability 
to detect this imbalance or excess. See, for example, J. 
Kersey, et ah, "Surface Markers Define Human Lym- 
phoid Malignancies with Differing Prognoses" in Ha- 
ematology and Blood Transfusion, Volume 20, Springer- 

60 Verlag, 1977, 17-24, and references contained therein. 
On the therapeutic side, there is some suggestion, as 
yet not definitely proven, that administration of anti- 
bodies against the subtype of T cell in excess may have 
therapeutic benefit in autoimmune disease or malignan- 

65 cies. Antisera against the entire class of human T cells 
(so-called antihuman thymocyte globulin or ATG) has 
been reported useful therapeutically in patients receiv- 
ing organ transplants. Since the cell-mediated immune 
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To produce a much greater concentration of slightly 
less pure monoclonal antibody, the desired hybridoma 
may be injected into mice, preferably syngenic or semi- 
syngenic mice. The hybridoma will cause formation of 
5 antibody-producing tumors after a suitable incubation 
time, which will result in a high concentration of the 
desired antibody (about 5-20 mg/ml) in the blood- 
stream and peritoneal exudate (ascites) of the host 
mouse. Although these host mice also have normal 

10 antibodies in their blood and ascites, the concentration 
of these normal antibodies is only about 5% of the 
monoclonal antibody concentration. Moreover, since 
these normal antibodies are not antihuman in their spec- 
ificity, the monoclonal antibody obtained from the har- 

13 vested ascites or from the serum is essentially free of 
any contaminating antihuman immune globulin. This 
monoclonal antibody is high titer (active at dilutions of 
1:100,000 or higher) and high ratio of specific to non- 
SpeCiflC ifnmune globulin (about 1/20). Immune globu- 
lin produced incorporating the k light myeloma chains 
are non-specific, "nonsense" peptides which merely 
dilute the monoclonal antibody without detracting from 
its specificity. 

25 EXAMPLE I 

Production of Monoclonal Antibodies 
A. Immunization and Somatic Cell Hybridization 
Female CAFi mice (Jackson Laboratories; 6-8 weeks 
30 oId ) were immunized intraperitoneal! y with 2 X 10 7 E 
rosette purified T cells in 0.2 ml of phosphate buffered 
saline at 14-day intervals. Four days after the third 
immunization, spleens were removed from the mice, 
and a single cell suspension was made by pressing the 
35 tissue through a stainless steel mesh. 

Cell fusion was carried out according to the proce- 
dure developed by Kohler and Milstein. 1 X lO 8 spleno- 
cytes were fused in 0.5 ml of a fusion medium compris- 
ing 35% polyethylene glycol (PEG 1000) and 5% di- 
40 methylsulfoxide in RPMI 1640 medium (Gibco, Grand 
Island. NY) with 2x 10 7 P3X63Ag8Ul myeloma cells 
supplied by Dr. M. ScharfT. Albert Einstein College of 
Medicine, Bronx, NY. These myeloma cells secrete 
IgOi #c light chains. 
45 B. Selection and Growth of Hybridoma 

After cell fusion, cells were cultured in HAT medium 
(hypoxanthine, aminopterin, and thymidine) at 37° C. 
with 5% CO2 in a humid atmosphere. Several weeks 
later, 40 to 100 $xl of supernatant from cultures contain- 
50 ing hybridomas were added to a pellet of 10* peripheral 
lymphocytes separated into E rosette positive (E + ) and 
E rosette negative (E~) populations, which were pre- 
pared from blood of healthy human donors as described 
by Mendes (J. Immunol 111:860, 1973). Detection of 
55 mouse hybridoma antibodies binding to these cells was 
determined by radioimmunoassay and/or indirect im- 
munofluorescence. In the first method, the cells were 
initially reacted with 100 u,l of affinity-purified 125 I 
goat-anti-mouse IgG (lO^cpm/u-g; 500 ftg//xl), (Details 
60 ;of iodi nation of goat-anti-mouse IgG were described by 
Kung, et al.„ J. Biol. Chenu 25l(8):2399, 1976). Alterna- 
tively, cells incubated with culture supernataxits were 
stained with a fluorescinated goat-anti-mouse IgG 
(G/M FITC) (Meloy Laboratories, Springfield, VA; 
*6S ; F/p = 2.5) and the fluorescent antibody -coated cells 
were subsequently analyzed on the Cytofluorograf 
FC 200/4 8 OO A (Ortho Instruments, West wood, MA) as 
described in Example III. Hybridoma cultures contain- 
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ing antibodies reacting specifically with E + lympho- 
cytes (T cells) were selected and cloned. Subsequently, 
the clones were transferred intraperitoneal! y by inject- 
ing 1 X 10 7 cells of a given clone (0.2 ml volume) into 
CAFi mice primed with 2,6, 10, 14-tetramethylpentadec- 5 
ane, sold by A Id rich Chemical Company under the 
name Pristiner The malignant ascites from these mice 
were then used to characterize lymphocytes as de- 
scribed below in Example II. The subject hybrid anti- 
body OKT3 was demonstrated by standard techniques 10 
to be of Ig02 subclass and to fix complement. 

EXAMPLE II 
Characterization of OKT3 Reactivity 
A. Isolation of Lymphocyte Populations 15 
Human peripheral blood mononuclear cells were 
isolated from healthy volunteer donors (ages 15-40) by 
Ficoll-Hypaque density gradient centrifugation (Phar- 
macia Fine Chemicals, Piscataway, NJ) following the 
technique of Boy urn, Scand. J. Clin. Lab. Invest. 21 20 
(Suppl. 97): 77, 1968. Un fractionated mononuclear cells 
were separated into surface Ig+ (B) and Ig- (T plus 
Null) populations by Sephadex G-200 anti-F(ab') 2 col- 
umn chromatography as previously described by Chess, 
et al., J. Immunol. 1 13:1 1 13 (1974). T cells were recov- 25 
ered by E rosetting the Ig- population with 5% sheep 
erythrocytes (Microbiological Associates, Bethesda, 
MD). The rosetted mixture was layered over Ficoll- 
Hypaque and the recovered E+ pellet treated with 
0.155 M NH4CI (10 ml per 10» cells). The T cell popula- 30 
tion so obtained was <2% EAC rosette positive and 
>95% E rosette positive as determined by standard 
methods. In addition, the non-rosetting Ig- (Null cell) 
population was harvested from the Ficoll interface. 
This latter population was <5% E+ and ~ 2% slg+. 35 
The surface Ig+ (B) population was obtained from the 
Sephadex G-200 column following elution with . normal 
human gamma globulin as previously described. This 
population was >95% surface Ig+ and <5% E + . 

Normal human macrophages were obtained from the 40 
mononuclear population by adherence to polystyrene. 
Thus, mononuclear cells were resuspended in final cul- 
ture media (RPMI 1640, 2.5 mM HEPES [4-(2-hydrox- 
yethyl)-l-piperazinepropane sulfonic acid] buffer, 0.5% 
sodium bicarbonate, 200 mM L-glutamine, and 1% 45 
penicillin-streptomycin, supplemented with 20% heat- 
inactivated human AB serum) at a concentration of 
2x10* cells and incubated in plastic petri dishes 
(100x20 mm) (Falcon Tissue Culture Dish; Falcon, 
Oxnard, CA) at 37* C. overnight. After extensive wash- 50 
ing to remove non-adherent cells, the adherent popula- 
tion was detached by brisk washing with cold serum- 
free medium containing 2.5 mM EDTA and occasional 
scraping with the rubber tip of a disposable syringe 
plunger. Greater than 85% of the cell population was 55 
capable of ingesting latex particles and had morpho- 
logic characteristics of monocytes by Wright-Giemsa 
staining. 

B. Normal Thymus 

Normal human thymus gland was obtained from 60 
patients aged two months to 14 years undergoing cor- 
rective cardiac surgery. Freshly obtained portions of 
the thymus gland were immediately placed in 5% fetal 
calf serum in medium 199 (Crbco)- finely minced with 
forceps and scissors, and subsequently made into single 65 
cell suspensions by being pressed through wire mesh. 
The cells were next layered over Ficoll-Hypaque and 
spun and washed as previously described in section A 
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above. The thymocytes so obtained were > 95% viable 
and =90% E rosette positive. 
C. Cell Lines 

Epstein-Barr Virus (EBV) transformed B cell lines 

5 from four normal individuals (Laz 007, Laz 156, Laz 
256, and SB) and described. T cell lines CEM, HJD-1, 
Laz 191, and HM1 established from leukemic patients 
were provided by Dr. H. Lazarus, Sidney Farber Can- 
cer Institute, Boston, MA. 

10 D. T Acute Lymphoblastic Leukemia (T-ALL) Cells 
and T Chronic Lymphatic Leukemia (T-CLL) Cells 

Leukemia cells were obtained from 12 patients with 
T-ALL. These individuals' cells had previously been 
determined. to be of T cell lineage by their spontaneous 

15 rosette formation with sheep erythrocytes (>20% E+) 
and reactivity with T cell specific hetero-antisera, anti- 
HTL (anti-B.K.) and A 99, as previously described by 
Schlossman, et al. t Proc. Nat. Acad. Sci. 73:1288 (1976). 
Tumor cells from three individuals were reactive 

20 (TH2+) with rabbit and/or equine anti-TH2 while cells 
from the remaining nine were non-reactive (TH2 - ). 
Leukemic cells from two patients with TH2 - T-CLL 
were also utilized. Both acute and chronic T cell leuke- 
mia cells were cryopreserved in — 196° C. vapor phase 

25 liquid nitrogen in 10% dimethylsulfoxide and 20% AB 
human serum until the time of surface characterization. 
The tumor populations analyzed were >90% blasts by 
Wright-Giemsa morphology in all instances. 

30 EXAMPLE III 

Cytofluorographic Analysis 

Cytofluorographic analysis of all cell populations was 
performed by indirect immunofluorescence with fluore- 

35 scein-conjugated goat-anti-mouse IgG (G/M FITC) 
(Meloy Laboratories) ' on a Cytofluorograf 
FC200/4800A (Ortho Instruments). In brief, 1-2X10 6 
cells were treated with 0.15 ml OKT3 at a 1:1000 dilu- 
tion, incubated at 4° C. for 30 minutes, and washed 

40 twice. The cells were then reacted with 0. 1 5 ml of a 1 :40 
dilution G/M FITC at 4° C. for 30 minutes, centrifuged, 
and washed three times. These cells were then analyzed 
on the Cytofluorograf and the intensity of fluorescence 
per cell recorded on a pulse height analyzer. A similar 

45 pattern of reactivity was observed at a dilution of 
1:100,000, but further dilution caused loss of reactivity. 
Background staining was obtained by. substituting a 0. 15 
ml aliquot of 1: 1000 ascites from a Balb/cJ mouse intra- 
peritoneally immunized with a non-producing hybrid 

50 clone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows the fluorescence pattern obtained on 
the Cytofluorograf after reacting normal human periph- 
55 eral T cells with OKT3 at a 1:1000 dilution and G/M 
FITC. For comparison, results with monoclonal anti- 
bodies OKT1 and OK.T4 are shown/under^ equivalent 
conditions in FIGS. 1-5. 

FIG. 2 shows the fluorescence -pattern- obtained on 
60 the Cytofluorograf after reacting human ^ thy moc y t es 
with OKT3 and G/M FITC. 

FIG. 3 shows the fluorescence pa lle t 1 1* ob t a ined on 
the Cytofluorograf after reacting leukemic celb:frdrn B 
cell chronic lymphoblastic, leukemia patients j with 
65 OK.T3 and G/M FITC. 

FIG. 4 shows the fluorescencejpatteiTfyobtairteW^on 
the Cytofluorograf after reacting the:human;jr« cell line 
HJD-1 with OKT3 arid G/M FITC. 
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FIG. 5 shows the fluorescence pattern obtained on 
the Cytofluorograf after reacting the human T cell line 
CEM with OKT3 and G/M FITC. 

The data in FIGS. 1-5 plus additional data for OKT3 
(as well as OKT1 and OKT4) are summarized in Table 5 
I. 

The production of the hybridoma and the production 
and characterization of the resulting monoclonal anti- 
body were conducted as described in the above Exam* 
pies. Although large quantities of the subject antibody 10 
were prepared by injecting the subject hybridoma intra- 

. peritoneally into mice and harvesting the malignant 
ascites, it is clearly contemplated that the hybridoma 
could be cultured in vitro by techniques well-known in 
the art and the antibody removed from the supernatant. 15 

As shown in FIG. 1, the entire human peripheral 
blood T cell population of a given normal individual is 
reactive with OKT3, whereas the entire B cell, null cell, 
and macrophage populations isolated from the same 
individual are un reactive with OK.T3. Similar results 20 
were obtained on populations of lymphocytes from 
fifteen other normal individuals. The monoclonal anti- 
body is thus characterized in that it is reactive with an 
antigen contained on the surface of essentially all nor- 
mal human peripheral T celts, while being un reactive 25 
with any antigens on the surface of the other three cell 
types discussed above. This differential reactivity is one 
test by which the subject antibody OKT3 may be de- 
tected and distinguished from other antibodies. 

As shown in FIG. 2, the vast majority of normal 30. 
human thymocytes from a six-month old infant are 
completely unreactive with OKT3, while about 5 to 10 
percent of the thymocytes are reactive. The implication 
of this finding is that, during the differentiation process 
by which stem cells are converted into mature T cells, 35 
the thymocytes acquire at some stage the same surface 
antigen found on T cells, which is reactive with OKT3. 
It is believed that these thymocytes are in the later 
stages of differentiation just prior to emergence from 
the thymus into the bloodstream. Similar results (5-10% 40 
reactivity) were obtained using six additional thymus 
specimens from normal individuals two months to 19 
years of age. The pattern of reactivity in FIG. 2 pro- 
vides a second method of detecting the subject antibody 
OKT3 and distinguishing it from other antibodies. 45 

The subject antibody is also useful for determining 
the proportion of circulating lymphocytes that are T 
cells. As shown in Table I, =95% of all T cells react 
with OKT3 antibody. The present invention thus in- 
cludes a method for determining in an individual the 50 
proportion of circulating lymphocytes that are T cells 
which .comprises mixing OK.T3 antibody with a lym- 
phocyte composition from the individual and determin- 
ing; the preparation of the lymphocytes which are 
OKT3-+. and thus T cells. 55 

,; A further characterization of the subject antibody 
OICT3 is shown by the reactivity to various human T 
cettiluxes illustrated in FIGS. 4 and 5. As can be seen, 
thc^reactivity of the subject antigen to human T cell 
lineauwas. heterogeneous, being weak for the line HJD- 1 , 60 
anttasesaexistent for the tines CEM. Laz 191, and HMI. 
This differential reactivity of OKT3 to various readily- 
available&human T cell lines provides yet another 
method', of 1 characterizing and describing the subject 

: aniilwxty: v 65 

The lack oFreaction of OKT3 with the human B cell 
lines; Lax 007, Laz 156, Laz 256, and SB is shown in 
Table L This fiirther supports the lack of reactivity of 
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OKT3 with B cells obtained from the peripheral blood 
of a normal human population and provides yet another 
method for characterizing and distinguishing the sub- 
ject antibody OKT3. 

5 The specific reaction of OKT3 antibody with an 
antigen on cutaneous T cell lymphomas is illustrated by 
Table JI, where the distinction from OKT1 and OKT4 
is shown. The present antibody thus provides a reagent 
for confirming a diagnosis of cutaneous T cell lym- 

10 phoma in a patient suspected of having said disease. 
Treatment of cutaneous T cell lymphoma by adminis- 
tration of a therapeutically effective amount of OKT3 
antibody is also contemplated as part of the present 
invention. 

IS According to the present invention there are pro- 
vided a hybridoma capable of producing antibody 
against an antigen found on essentially all normal 
human T cells and cutaneous T lymphoma cells, a 
method for producing this hybridoma, monoclonal anti- 

20 body against an antigen found on essentially all human 
T cells, methods for producing the antibody, and meth- 
ods for treatment or diagnosis of disease employing this 
antibody. 

Although only a single hybridoma producing a single 

25 monoclonal antibody against human T cell antigen is 
described, it is contemplated that the present invention 
encompasses all monoclonal antibodies exhibiting the 
characteristics described herein. It was determined that 
the subject antibody OKT3 belongs to the subclass 

30 IgG2» which is one of four subclasses of murine IgG. 
These subclasses of immune globulin G differ from one 
another in the so-called "fixed" regions, although an 
antibody to a specific antigen will have a so-called 
"variable" region which is functionally identical re- 

35 gardless of which subclass of immune globulin G it 
belongs to. That is, a monclonal antibody exhibiting the 
characteristic described herein may be of subclass IgGi, 
IgG2a, IgG2b, or IgG3, or of classes IgM, IgA, or other 
known Ig classes. The differences among these classes 

40 or subclasses will not affect the selectivity of the reac- 
tion pattern of the antibody, but may affect the further 
reaction of the antibody with other materials, such as 
(for example) complement or anti-mouse antibodies. 
Although the subject antibody is specifically IgGi, it is 

45 contemplated that antibodies having the patterns of 
reactivity illustrated herein are included within the 
subject invention regardless of the immune globulin 
class or subclass to which [they belong. 

Further included within the subject invention are 

50 methods for preparing the monoclonal antibodies de- 
scribed above employing the hybridoma technique illus- 
trated herein. Although only one example of a hy- 
bridoma is given herein, it is contemplated that one 
skilled in the art could follow the immunization, fusion, 

55 and selection methods provided herein and obtain other 
hybridomas capable of producing antibodies having the 
reactivity characteristics described herein. Since the 
individual hybridoma produced from a known mouse 
myeloma cell line and spleen cells from a known species 

60 of mouse cannot be further identified except by refer- 
ence to the antibody produced by the hybridoma. it is 
contemplated that all hybridomas producing antibody 
having the reactivity characteristics described above 
are included within the sub/ect invention, as are meth- 

65 ods for making this antibody employing the hybridoma. 
Further aspects of the invention are methods of treat- 
ment or diagnosis of disease employing the monoclonal 
antibody OKT3 or any other monoclonal antibody 
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exhibiting the pattern of reactivity provided herein A* 
dj**^ above, the subject amiboSy allows treTtmem 
?! P*^nts having certain T cell chronic lymphoblastic 

eukemias by administration of a therapeuticklly^ffec! 

.veamount thereof. Administration of Y therapeut caL 5 

iu^2^u V „H^ Um ° fOKT3 '"^ "> an individual 
subject undergoing organ transplant will reduce or 

fS? C V* r |; jeCtio " of th » '"""Plant. The subject 
antibody also allows detection of cutaneous T cell lym- 
phoma in an individual by mixing a lymphoma T cell 10 
composition from said individual with a diagnostically- 
cfTective amount of OKT3 antibody. The pSSSfi 
reaction confirms the identity of the disease. The cuta- 
neous Tee ] I lymphoma may be treated by administering 
1°™ dividual in need pf such treatment a therapeut* 13 
^yneffective amount of OKT3 antibody. Thi/anti- 
body will react with and reduce the amount of T lym- 
ftf-^ • ** t ! IU8 aille| w™««ng the disease. In view of 
. agn ,°? tIC md thcr »Pcutic methods, the present 
invention additionally includes diagnostic and therapeu- 20 
tic compositions comprising (respectively) a diagnostic 
^y^ffective or therapeutically^ffective amount of 
StaS: * diagnOStiCa,,y ° r Pharmaceutical* 
, TABLE I 23 

MONOCLONAL ANTIBODY REACTIVITY 
AND PROPERTIES 

Monoclonal Antibodies 



. OKT1 QKT3 Q KT4 - 

% Reactivity With: — — 30 

Peripheral T-celb (10 samples) >959b >93* 

fenpheral B^ell. (.0 samples) <2% ^2 '2? 



Peripheral Null cells 
(10 



<2% <2% <2% 

Thyinocytes* (8 sample.) 5 ^l09fr 5-1^5 ^5 

Reactivity With: 3 IO% 80% 35 
T-chronic lymphatic Leukemia 



+(I>:-(2) 



T-acute lymphatic Leukemia 

Nun acute lymphatic Leukemia ~ ~ ~ 

(13 case.) _ 40 

B-chronic lymphatic Leukemia ~ ~ 

Lax 191 
HMI 



- 45 



IgO Subclass laGt - 

Complement Hwion *° I Ig ° 2 

•From patients a*cd 2 moaitts to It yon 

TABLE II 



PwW. Tj_ MONOCLONAL 

™em« Cell Lymphoma ANTIBODY ASSA YS 35 
Name DIAONOSIS OKT1 



60 



65 

> peripheral Mood lymphocytes 



E. McBnde 
C. O Okley 

Odom 


Sezary Blast 

Crisis; PBL 

Mycosis 

Fungoides; 

Node 

Mycosis 

FuB^nwtei, 


+ 


+ 




MontaJbono 


Node 

f 

Node 
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What is claimed is: 

1. A monoclonal antibody of class IgG produced by 
a hybridoma formed by fusion of cells from a mouse 
myeloma line and spleen cells from a mouse previously 

5 immunized with human T cells, which antibody: 

(a) reacts with essentially all normal human periph- 
eral T cells and cutaneous T lymphoma cells, but 
not with normal human peripheral B cells, null 
cells or macrophages; 

10 (b) reacts with from about 5% to about 10% of nor- 
mal human thymocytes; 

(c) reacts with leukemic cells from humans with T 
cell chronic lymphoblastic leukemia but does not 
react with leukemic cells from humans with T cell 

IS acute lymphoblastic leukemia, null cell acute lym- 
phoblastic leukemia, or B cell chronic lymphatic 
leukemia; 

(d) reacts weakly with the human T cell line HJD-1 
but does not react with CEM, Laz 191, or HM1; 

20 (e) does not react with the Epstein-Barr virus-trans- 
formed human B cell lines Laz 007, Laz 156, Laz 
256, or SB; and 
(0 fixes complement. 

2. The monoclonal antibody of claim 1 which is of 
25 subclass IgG 2- 

3. The monoclonal antibody of claim 1 which is pro- 
duced from a hybridoma formed by fusion of P3X63 Ag- 
8U1 myeloma cells and spleen cells from a CAFi mouse 
previously immunized with E rosette purified human T 

30 cells. 

4. A complement-fixing monoclonal antibody of class 
IgG produced by a hybridoma formed by fusion of cells 
from a mouse myeloma line and spleen cells from a 
mouse previously immunized with human T cells which 

35 reacts with essentially all normal human peripheral T 
cells but not with normal human peripheral B cells, null 
cells, or macrophages. 

5. Mouse complement-fixing monoclonal antibody 
which reacts with essentially all normal human periph- 

40 eral T cells but not with normal human peripheral B 
cells, null cells, or macrophages. 

6. A complement-fixing monoclonal antibody which 
reacts with essentially all normal human peripheral T 
cells but not with normal human peripheral B cells, null 

45 cells, or macrophages prepared by the method which 
comprises the steps of: 

(i) immunizing mice with E rosette positive purified 
human T cells; 

(ii) removing the spleens from said mice and making 
50 a suspension of the spleen cells; 

(iii) fusing said spleen cells with mouse myeloma cells 
in the presence of a fusion promoter; 

(iv) diluting and culturing the fused ceils in separate 
wells in a medium which will not support the un- 

. 55 fused myeloma cells; 

(v) evaluating the supernatant in each well containing 
a hybridoma for the presence of antibody to E 
rosette positive purified T cells; 

(vi) selecting and cloning a hybridoma producing 
60 antibody which fixes complement and reacts with 

essentially all normal human peripheral T cells but 
not with normal human peripheral B cells, null 
cells, or macrophages; and 

(vii) recovering the antibody from the supt.-natant 
65 above said clones. 

7. A complement-fixing monoclonal antibody which 
reacts with essentially all normal human peripheral T 
cells but not with normal human peripheral B cells, null 
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cells, or macrophages prepared by the method which 
comprises the steps of: 

(i) immunizing mice with E rosette positive purified 
human T cells; 

(ii) removing the spleens from said mice and making 3 
a suspension of the spleen cells; 

(iii) fusing said spleen cells with mouse myeloma cells 
in the presence of a fusion promoter; 

(iv) diluting and culturing the fused cells in separate 
wells in a medium which will not support the un- 
fused myeloma cells; 

(v) evaluating the supernatant in each well containing 
a hybridoma for the presence of antibody to E 
rosette positive purified T cells; l3 

(vt) selecting and cloning a hybridoma producing 
antibody which fixes complement and reacts with 
essentially all normal human peripheral T cells but 
not with normal human peripheral B cells, null 
cells, or macrophages; 20 

(vii) transferring said clones intraperitoneally into 
mice; and 

25 ~ 
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(viii) harvesting the malignant ascites or serum from 
said mice, which ascites or serum contains the de- 
sired antibody. 

8. A method of preparing complement- fixing mono- 
clonal antibody which reacts with essentially all normal 
human peripheral T cells but not with normal human 
peripheral B cells, null cells, or macrophages, which 
comprises culturing the hybridoma ATCC CRL 8001 in 
a suitable medium and recovering the antibody from the 
supernatant above said hybridoma. 

9. The monoclonal antibody prepared by the method 
of claim 8. 

10. A method of preparing complement-fixing mono- 
clonal antibody which reacts with essentially all normal 
human peripheral T cells but not with normal human 
peripheral B cells, null cells, or macrophages, which 
comprises injecting into a mouse the hybridoma ATCC 
CRL 8001 and recovering the antibody from the malig- 
nant ascites or serum of said mouse. 

1 1. The monoclonal antibody prepared by the 
method of claim 10. 
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EXHIBIT- B ORTH 3 4 5 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants : Patrick Chung-Shu Kung and 

Gideon Goldstein 

Serial No. : 33,669 

Filed : April 26, 1979 

For : HYBRID CELL LINE FOR PRODUCING COMPLEMENT- 

FIXING MONOCLONAL ANTIBODY TO HUMAN T 
CELLS, ANTIBODY AND METHODS 

Examiner : A. Fagelson 

Group : 125 

Commissioner of Patents and Trademarks 
Washington, D. C. 20231 

TERMINAL DISCLAIMER UNDER 37 CFR 1.321 

Dear Sir : 

Ortho Pharmaceutical Corporation, Raritan, New 
Jersey, a corporation of New Jersey, represents that it is 
the Assignee of the entire right , title , and interest in the 
above-identified patent application by virtue of an unrecorded 
assignment executed by Patrick C. Kung and Gideon Goldstein 
on April 25, 1979, a copy of which is attached hereto. 

Ortho Pharmaceutical Corporation hereby disclaims 
the terminal part of any patent granted on the above -identified 
application which would extend beyond the expiration of 
any United States Patent granted on copending application 
Serial No. 22,132, filed March 20 , 1979, and hereby agrees 
that any patent so granted on the subject application shall 
be enforceable only for and during such period that the 
legal title to said patent shall be the same as the legal 
title to any patent issuing from application Serial No. 
2 2,132, this agreement to run with any patent granted on the 
subj ect application and to be binding upon the grantee , its 



successors, or assigns. / ^ 

Signed at Raritan, New Jersey this / day of. 



July, 1981. 



ORTHO PHARMACEUTICAL CORPORATION 




BY : ^-rZ^^- 



felenn F. KipJ-fnger/, 
Vice President 
Research and Development 
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ELA PLA 

$Veni$SIQ*t$ VOLUME VOLUME 

I* Original Submission March 29. 1984 

Facilities, C*V*'s, Responsible Personnel 3*1 

Blueprints of the facilities 3*2 

Method of manufacture of OKT+3 1*1 

Explanation of the test methods/ specifications 2.2 

All test methods divided into 1.2 
crude, purified, and final container 

Stability commitment and reports: PD 1332, 1*2 
PD 1450, PD 1476 

Labeling 1,3 

Clinical abstracts and overall summary 2.1 

Clinical summaries 2*2-2*4 

Appendicies and raw data 2*5 - 2.19 

Pre-clinical studies 2 . 20 

Dictionary of therapeutic classes of 2.21 
concomi tant medication 

Literature references in alphabetical order 2.22 - 2.23 
by author 

II* Amendment 11/2Q/?* tQ QBR* Letter 1Q/9/Q4 

CLinical Reponses (11 questions) 4.1 

Manufacturing 1 responses (51 questions) 

Questions 22-49 4.2 

Questions 50-56A- ' ' 4*3 

Questions 563-62 4*4 

Amendment 4*4 
Filed McNeil Janssen QC laboratory 

(In process testing) 
Deleted DNA method. 
Information on Poly sorbite 80 
Revised raw material specifications 
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III. Amendment February 8. 2985 Add itional Respond** 
to OBRR Letter 1Q/9/84 

Question 34, Appendix I 5.2 

- Coomassie Blue vs Silver Stained SDS Gels 

Question 38, Appendix I 

- IEP Gel of Purified OKI*' 3 vs Murine 5.1 
IgXS, M 0 A 

Question 48, Appendix II 5.2 

- Stability Data [PDRR 1476-2 and PDRR 1616 J 

- Stability Samples -Test Stations/Test Methods 
(Osmolality specification deleted) 

Amendment 

Appendix III (for ELA) S.I 
New Resin Preparation Area 

(no validation data available) 

IV. Amendment Febr uary 2Q . 1935 to OBRR Verbal 

Request 

Statistical Information (30 tables in B81-033 updated 6.2 - 6.7 

to 2 years post transplant/ exception 1 yr infection 

data) 

Letter from Dr. Goldstein summarizing key safety and 6.1 
efficacy data for B81-033 , efficacy for D83-038 , 
pulmonary edema and infections through 12/31/84 

V. Amendment March 5. 1985 to OBRR Verbal Request 

February 2Q . 1985 

Listing of all OKT*3 studies and status. Appendix J. 7.2 

Slides on indications and incidence of severe 7.2 
pulmonary edema. Appendix II 

Life Table Analyses 881-033 (Kidney and patient 7.2 
■survival ) , Appendix III 

Dr~- Starxl 9 s publication on B-cell lymphomas, 7.2 
Appendix TV 

Pooled Comparison of Adverse Reactions (0-45) for OKI* 3 7.2 
vs STEROIDS for B81-033, Appendix V 

Testing results of OKT*3 pristane residuals. Appendix VI 7.X. 
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VI. Submission to the Statistician of Information Supplied 

March (Pyp^catg information) 

Patient and Kidney Survival Graphs (381-033) 8.1 
Incidence bar graph of adverse experiences (B81-033) 8.1 

VII. Amendment March 27. 1985 to OBRR l etter 1Q/9/84 

Question 19 9.1 
Process validation of ORTHOCLONE OKT*3 

Autoclave, dry heat oven, media fill studies, 
calibration, analytical and biological challenge 
reports from McNeil/ Janssen 

VIII. Amendment June 18. 1985 Response to OBRR Letter 4/24/85 
(Proposed generic name for ORTHOCLONE OKT*3 as murine 

moab anti CD3 (human T cell blocker). Cover Letter 10 . 1 

Clinical Questions 1-8 (data lockpoint 12/31/84) lO.l 
(B81-033, D83-038, D83-069, and C82-068) 

Kidney + patient survival curves, adverse reaction 10.2 
bar graphs supplementing the 8 questions in Volume 10.1 

Manufacturing questions 9 - 20 10.3 

Manufacturing questions 31-54 10.4 
- Stability questions, protein aggregates, 
questions on validation data 

Amendmen t 

For Ortho Q.A. laboratory, production 10.4 
personnel, proposed marketed stability program 

IX. Amendment September Ig, 1995 Responses tQ QBRR letter 
8/2Q/85 

Statistical analysis of patient data outlining 16 - 22.2 

parameters for studies B81-033 , D83-038, D83-069 
and C82-068 

X. Submission Qctob^ r 7, Iggy jo Q3RR Letter 4/24/8$ 

Amino— Terminal Sequence H & L Chain 12 .2 

All Testing Methods and Specifications 12.1 

Revised Package Insert 12.2 

Amendmen t 

For the ASF Laboratory with Blueprints 12.3 
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XI. Submission November I. 1 98S to OBRR Letter 10/18/85 

Clinical Question 1 (Post-Marketing) 14-1 

Manufacturing and Control Questions 2-13 24.2 
-DNA 

-Stability 
-Filter Study 

DCCA Plots and SDS Photographs 14.2 

XII . Submission Pectrrfrfrr ft T ?gf 

Viral test results of hybridoma cell line 15*1 
Test results on selected harvests of ascitic fluid 

and purified lots of OKT*3 15.1 
Viral testing on OKT*3 with corresponding animal 

information and test volumes 15.1 
Microbiological profile of environmental and animal health 

monitoring conducted at Jackson Laboratories 15.1 
Residual Testing results for pristane, calf serum and 

horse serum . 15.1 

Description of inspection of incoming ampules for OKT*3 15.1 
Re assay procedure for OKT*3 test method 15.1 

XIII . Amendment 1/16/86 to OBRR letter of 12/12/85 
Responses to 23 questions 

- Appendix I, a proposed validation protocol for 16.1 
removing Rauscher's Murine Leukemia Virus from OKT*3 
ascitics fluid by the OKT*3 purification process 

- Appendix III, diagrams of the Monoclonal Antibody 16.1 
Production Complex and QA facilities at Ortho and 

J anssen/ McNeil Parenteral Facility 

- Request for 16 month expiration dating 16.1 

Validation, Protocol , and Equipment Installation/ 16.2 
Qualification data for the dry heat oven. 

XIV. Amendment 1/31/86 to OBRR Request 1/16/86 17.1 
Responses to 7 additional questions 

Appendix I - SOP for equipment depyrogenation 17.1 

XV. Submission March 13, 193$ * /A 

- Response to Pre-License Inspection 
March 4 through 6, 1986 
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19. 1 



20. 1 



21.1 



XVI. flnwnrfffwnt 4/7/86 to OBRR f^ff^nf of 4/2/86 18.1 

- Appendix I - Form FDA 2567 

- Appendix II - Revised ORTHO immediate container label 

Revised ORTHO package label 

- Appendix III - Revised ORTHO package circular 

- Appendix JV - OBRR package circular revisions 

requested in April 2, 1936 transmittal. 

- Appendix V - New references suggested for inclusion 

in package circular by OBRR 

XVII. Amendment 4/1Q/86 to OBRR Telecomm^r^ i cation of 
April 2. 1986 bu Dr. K. Mittal 

- IND Protocols 
ORTHO Commitment with OBRR (post-approval) 

XVIII. Amendment 4/22/ 86 to OBRR Request 4/18/86 

- Appendix I - Labeling 

- Appendix II - Responses and Commitments 

- Appendix III - Mycoplasma 

XIX. gxport Amendment 5/7/86 to OBRR R equest 4/7/86 

- Flow Chart 

- Details of Shipping Carton & Tests Conducted 

- Release Protocol 

- Revised Shipping Label 

XX. Submission 5/29/86 to Dr. Wenc 's Request 22.1 
Analysis of the statistical method, 3 res low ' s 

generalized Wilcoxon test, utilized in analyzing 
2 year kidney survival times for Study B81-033 . 

XXI. Submission 6/11/86 to OBRR Revisions Received 

on 6/1Q/86 23.1 

- Appendix I - Revised package circular per. 
OBRR copy received June IO, 1986. 

- Appendix II - Reversal rate and percentages 
{ for rescue data in 225 patients. 

- Appendix III - Xerox copies of Dr. Starzl 's 
figures and legends from his paper, "Use of 
OKX*3 with Cgclosporine and Steroids for Acute 
Kidney and Liver Allograft Rejection" requested 
by Dr. Mittal. 

- Appendix IV - Literature references on 
Polysorbate 80 . 

XXII. Submission 6/16/86 to OBRR - Revisions 24.1 
Received 6/16/86 

Package Insert Revisions 
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ORTH 34 5 PATENT 

EXHIBIT D 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Inventors 



Patrick C. Kung and Gideon Goldstein 



U.S. Patent No . : 



4. 361. 549 



Issued : 



November 30, 1982 



For 



COMPLEMENT-FIXING MONOCLONAL ANTIBODY TO HUMAN 
T CELLS. AND METHODS OF PREPARING SAME 



POWER OF ATTORNEY 



AND 



APPOINTMENT OF AGENTS 



ORTHO PHARMACEUTICAL CORPORATION, owner of the entire 
right, title and interest in and to the above-identified patent 
through its duly authorized officer hereby appoints the 
following attorneys to prosecute an application pursuant to 35 
U.S.C. 156 for extension of the term of the above- ident if ied 
patent and to act as its agents in respect of said 
application: Leonard P. Prusak, (Reg. #18.059). Robert L. 
Minier (Reg. #20.038). Wayne R. Eberhardt (Reg . #22 , 804 ) . Audley 
A, Ciamporcero, Jr. (Reg . #2 6 . 05 1 ) and Geoffrey G. Dellenbaugh 
(Reg. #26. 864) . 

Kindly send all correspondence in connection with this 
matter to: 

Leonard P. Prusak 

Johnson St Johnson 

One Johnson & Johnson Plaza 

New Brunswick. NJ 08933-7003 
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Inventors 



Patrick C. Kung and Gideon Goldstein 



U.S. Patent No.: 4,361,549 



Issued : 



November 30, 1982 

COMPLEMENT-FIXING MONOCLONAL ANTIBODY TO HUMAN 
T CELLS, AND METHODS OF PREPARING SAME 



For 



DECLARATION 



Honorable Commissioner of Patents and Trademarks 
Washington. D.C. 20231 

Dear Sir: 

I. GEOFFREY G. DELLENBAUGH, residing at 117 South Main 
Street, Pennington, New Jersey, 08534, declare as follows: 

1) THAT I am a Patent Attorney authorized to practice 
before the United States Patent and Trademark Office and that 
my registration number is 26,864. 

2) THAT I make this Declaration as the agent of Ortho 
Pharmaceutical Corporation, a corporation of New Jersey. 

3) THAT I have reviewed and understand the contents of 
the Application for Patent Term Extension which is submitted 
pursuant to 35 U.S.C. 156, of which the present Declaration is 
attached as EXHIBIT E. 

4) THAT I believe that U.S. patent 4,361.549 is subject 
to extension pursuant to Section A of the, Guidelines for 
Extension of Patent Term under 35 U.S.C. 156 published October 
9. 1984 at 1047 Official Gazette 16. 




Kindly address all telephone calls to Geoffrey G. 
Dellenbaugh (Reg. #26.864) at telephone number (201) 546-5545. 



ORTHO PHARMACEUTICAL CORPORATION 
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5) THAT I believe an extension of two hundred one (201) 
days of the term of the U.S. Patent 4,361.549 is fully 
justified under 35 U.S.C. 156. 

6) THAT I believe U.S. Patent 4,361.549 for which the 
extension is being sought meets the conditions for extension of 
the term of a patent as set forth in 35 U.S.C. 156 and Section 
B of the Guidelines for Extension of Patent Term under 35 
U.S.C. 156 published October 9, 1984 at 1047 Official Gazette 
16. 

I hereby declare that all statements made herein of my own 
knowledge are believed true and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or 
imprisonment, or both, under Seciton 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of this application and any extension 
of U.S. Patent 4.361,549. 
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